Differentiation of multiple neurokinin receptors in the guinea pig ileum.
We have studied the selectivity and competitiveness of three neurokinin antagonists and atropine against substance P, neurokinin A, and neurokinin B. DPDTNLE-NB, [D-Pro2, D-Trp6,8, Nle10]-neurokinin B is a competitive antagonist of neurokinin B (pA2 = 5.5), but not substance P or neurokinin A. DPDT-SP ([D-Pro2,Trp7,9]-substance P), competitively blocks substance P (pA2 = 6.9) and neurokinin B (pA2 = 6.8), but not neurokinin A. Spantide ([D-Arg1, D-Trp7,9, Leu11]-substance P) competitively blocks substance P (pA2 = 6.7) and at a log unit higher concentration blocks neurokinin A (pA2 = 5.8), but does not block neurokinin B. Atropine is a competitive antagonist of neurokinin B (pA2 = 9.0) at ten times the concentration needed to block acetylcholine (pA2 = 10.1), but does not inhibit the other neurokinins. These results support the hypothesis of multiple neurokinin receptors in the guinea pig ileum and indicate that the site of neurokinin B, but not substance P or neurokinin A is predominantly on intramural neurons. This indirect stimulation appears to be dependent on the release of acetylcholine. Neurokinin B also has activity on smooth muscle receptors since the contractile response could not be completely antagonized by atropine. There appear to be two smooth muscle neurokinin receptors on the basis of results obtained with DPDT-SP and spantide, one predominantly responsive to substance P and the other to neurokinin A. Only spantide appeared to have any effect on the neurokinin A receptor and that was at a much higher concentration than that needed to block substance P.